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PROBLEM TO BE SOLVED: To provide a raw fuel flow rate controller 
capable of preventing undershooting of a raw fuel flow rate at the time of an 
abrupt decrease in fuel cell output current and avoiding generation of gas 
shortage. 

SOLUTION: A raw fuel flow rate controller comprises: a flow meter 1 and a 
control valve 2, which are disposed in a raw fuel supply system 8 for a fuel 
cell generator unit having a fuel reformer 3 and a fuel cell 4; a current 
detector 5 disposed on an output side of the fuel cell; a flow rate arithmetic 
part 7 for calculating and outputting a flow rate set value QS of raw fuel 
corresponding to a current value detected by the current detector; a valve 
controller 6 for controlling an opening degree of a control valve in such a 
manner that a raw fuel flow rate QF follows the flow rate set value QS; and 
change speed limiting means 10 forjudging a change in flow rate set value 
output from the flow rate calculator so as to output a correct flow rate set 
value QSt, a reduced rate of which is alleviated at the time of an abrupt 
decrease in flow rate set value while to output the flow rate set value QS as it 
is at the time of an increase in flow rate set value. 
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* NOTICES ' 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



Stan The original fuel-flow control unit of the fuel cell power plant characterized by providing the original 

aforementioned flowmeter may be in agreement with the flow rate set point of the f™^^^** J* £££ £eed 

amount of supply of the aforementioned field fuel according to the output current of the rfor .^ enuo ™^ 

S means to distinguish the change in the output-flow-rate set point of the aforementioned flow rate operation part, to oirtput the 

reduction of the flow rate set point The output section of the increase set pomt m a flow rate which outputs the flow rate set point 
wtchTnS £££ ^^^d slowed down when this increase-and-decrease section of distinction detects the increase m the flow: rate 
sTpo^af itTs The reduction speed reduction section which outputs the amendment flow rate set pomt which operated when the 
S^^bL.^^ secUon of distinction detected rapid decrease of the flow rate set pomt, and eased reduction 

speed. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the control unit of a original fuel flow to the fuel 

reformer in a fuel cell power plant 

[0002] 

Pescription of the Prior Art] Drawing S is the system configuration view simplifying and showing the conventional original 
fuel-flow control unit of a fuel cell power plant drawing - setting - the fuel reformer 3 - the mixed gas of original fuel, such as 
natural gas, and reforming steam - steam refoiming - hydrogen ~ it reforms to rich fuel gas and a fuel cell 4 is supplied A fuel 
cell 4 outputs a direct current by power generation based on the electrochemical reaction of the fuel gas supplied to the fuel 
electrode, and the reaction air supplied to an air pole. Thus, the original fuel-flow control unit of the constituted fuel cell power 
plant The flowmeter 1 and the control bulb 2 which were prepared in the original fuel-supply system 8, and the current detector 5 
formed in the output side of a fuel cell 4, The fuel cell output current ID detected with the current detector 5 The flow rate set 
point QS of the original fuel which ****ed Flow rate operation part 7 calculated and outputted, The original fuel flow QF 
detected with the flowmeter is the flow rate set point QS of original fuel. It consists of the valve-control sections 6 which control 
the opening of the control bulb 2 so that it may follow, and it is the output current ID of a fuel cell 4. It follows and is the amount 
of supply QF of original fuel. It is constituted so that it may control. 

[0003] By the way, the output current ID of a fuel cell 4 Although the method which controls the power converter which is not 
illustrated by external load instructions is used, control It is the output current ID by external load instructions. When ordered in 
rapid increase, a fuel cell 1 is the output current ID without retardation. As opposed to increasing rapidly Since movement of the 
matter and the response of the fuel reformer 3 accompanied by a chemical reaction are slow, delay arises in supply of fuel gas, and 
the insufficient state (lack-of-gasoline state) of fuel gas occurs traditionally in a fuel cell 4. Moreover, when a fuel cell is operated 
in this state, the degradation phenomenon of an electrode catalyst particle making it big and rough occurs, and the problem that 
this causes the fall of the power generation performance of a fuel cell and a life property owing to occurs. 
[0004] In order to prevent such a degradation phenomenon, a linear expression is used for the flow rate operation part 7 m the 
conventional original fuel-flow control unit, and it is the flow rate set point QS of original fuel. Fuel cell output current ID By 
conforming to change and making it change, it is the fuel cell output current ID. Rapid increase is followed and it is a original fuel 
flow QF. It is constituted so that it may change. Moreover, the fuel cell output current ID It is the original fuel-flow set point QS 
so that fuel gas may not run short, when it increases rapidly. In adding the amendment which increases beforehand ♦***, it is the 
fuel cell output current ID. The proposal which establishes a means to make it fall quickly is proposed by the same applicant as 
this application etc. (refer to Japanese Patent Application No. No. 99397 [ six to ]). 

[0005] . 
[Problem(s) to be Solved by the Invention] Drawing 6 is the ultimate-lines view m which, and showing it [ operation at the tune 
of the output current rapid decrease in the conventional original fuel-flow control unit shown in drawing 5 ] [ **] t type ] It sets to 
drawing and is the fuel cell output current ID. The flow rate set point QS of the original fuel which the flow rate operation part 7 
will output in proportion to this if it decreases rapidly on B level from A level The valve-control section 6 which decreased 
rapidly and detected this change is detection flow Q [ of a flowmeter ] F. The flow rate set point QS of original fuel The 
instructions which control the opening of the control bulb 2 to follow are emitted. However, operation of the control bulb 2 is the 
flow rate set point QS. Since rapid decrease cannot be followed, it is a original fuel flow QF. Undershoot occurred, and since a 
lack-of-gasoline state arose transitionally in a fuel cell 4 owing to this, with the conventional technology in_which of the fall of the 
degradation phenomenon of an electrode catalyst particle making it big and rough and the life property of a fuel cell is completely 
nonavoidable, it became clear that there is a trouble which is not noticed. 

[0006] The technical problem of this invention prevents the undershoot of a original fuel flow at the time of rapid decrease of the 
fuel cell output current, and is to offer the original fuel-flow control unit which can avoid generating of a lack-of-gasoline state. 
[0007] ■ . 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention according to claim 1 the 
original fuel supplied from the supply system of original fuel - hydrogen - with the flowmeter and control bulb which were 
prepared in the supply system of the aforementioned field fuel of the fuel reformer reformed to rich fuel gas, and the fuel cell 
power plant which has the fuel cell generated in response to the aforementioned fuel gas The current detector formed in the output 
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side of the aforementioned fuel cell, and the flow rate operation part which calculates and outputs the flow rate set pouit of the 
aforementioned field fuel which ****ed in the detection value of this current detector, In the original fuel-flow control unit which 
consists of the valve-control section which controls the opening of the aforementioned control bulb so that the detection flow rate 
of the aforementioned flowmeter may be in agreement with the flow rate set point of the aforementioned field fuel and controls 
the amount of supply of the aforemenUoned field fuel according to the output current of the aforemenUoned fuel cell The change in 
the output-flow-rate set point of the aforementioned flow rate operation part is distinguished, the amendment flow rate set pomt 
which eased the reduction speed is outputted at the time of rapid decrease of the flow rate set pomt, and it has a change speed 
limit means to output the flow rate set point which is not slowed down as it is, at the time of the mcrease in the aforementioned 

flow rate set point „ „ , „ , : .. 4 . . 

[0008] Invention according to claim 2 is set here to the original fuel-flow control unit of a fuel cell power plant according to claim 
1 Increase-and-decrease the section of distinction which distinguishes an increase or reduction of the flow rate set pomt for a 
change speed limit means, The output section of the increase set point in a flow rate which outputs the flow rate set pomt which is 
not operated and slowed down when this increase-and-decrease section of distinction detects rapid increase of the flow rate set 
point as it is, They are good facilities when it constitutes so that it may have the reduction speed reduction section which outputs 
the amendment flow rate set point which operated when the aforementioned increase-and-decrease section of distinction detected 
rapid decrease of the flow rate set point, and eased reduction speed. 

[0009] In invention according to claim 1 , since a change speed limit means outputs the amendment flow rate set pomt which 
eased the reduction speed at the time of rapid decrease of the output-flow-rate set point of flow rate operation part, when it eases 
the reduction speed to the grade which control valve operation can follow, for example, it becomes possible to prevent the 
undershoot of a original fuel flow, and the lack-of-gasoline state which the undershoot of a original fuel flow generates in a fuel 
cell owing to is avoided. Moreover, since the flow rate set point which a change speed limit means does not slow down is 
outputted as it is at the time of the increase in the flow rate set point, it becomes possible to make a original fuel flow mcrease 
rapidly in proportion to the flow rate set point, and the operation which prevents lack of gasoline is obtained. 
[001 0] When increase-and-decrease the section of distinction detects rapid increase of the flow rate set pomt by invenUon 
according to claim 2 here, Since the flow rate set point which the output section of the increase set point in a flow rate does not 
operate and slow down is outputted as it is, and the amendment flow rate set point which the reduction speed reduction section 
operated and eased reduction speed is outputted when increase-and-decrease the section of distinction detects rapid decrease of 
the flow rate set point The operation which prevents the undershoot of a original fuel flow, and the operation which makes a 
original fuel flow follow and increase rapidly to the flow rate set point are obtained easily. 

[0011] J .. . . . ... 

[Embodiments of the Invention] This invention is explained based on an example below. In addition, since the member which 
attached the same reference mark as the conventional example has the same function as it of the conventional example, the 
explanation is omitted. Drawing 1 is the system configuration view which the original fuel-flow control unit of a fuel cell power 
plant in which one example of invention according to claim 1 is shown simplified. It is the fuel cell output current ID which 
. detected the original fuel-flow control unit with the current detector 5 in drawing. The flow rate set pomt QS of the original fuel 
which ****ed It calculates, the output side of the flow rate operation part 7 to output is equipped with the change speed limit 
means 10, and it is the flow rate set point QS. At the time of rapid decrease, the amendment flow rate set pomt QSt which eased 
the reduction speed is outputted, and it is the flow rate set point QS. The flow rate set point QS which is not slowed down at the 
time of an increase therefore, original fuel flow QF which became a problem with the conventional technology by easmg the 
reduction speed of the amendment flow rate set point QSt to the grade which operation of a control valve 2 can follow It becomes 
possible to prevent undershoot and the lack-of-gasoline state which the undershoot of a original fuel flow boils fuel cell 4 owing 
to, and generates is avoided. Moreover, the flow rate set point QS The flow rate set point QS which the change speed limit means 
1 0 does not slow down at the time of an increase Since it outputs as it is, it is a original fuel flow QF. Flow rate set point QS And 
the fuel cell output current ID Opening control of the control valve 2 made to increase rapidly in proportion to change is attained, 
and it becomes possible to also prevent the lack-of-gasoline state at the time of output current rapid increase. 
[0012] Drawing 2 is the block diagram which the change speed limit means which shows one example of invention according to 
claim 2 simplified. It is the flow rate set point QS to which the flow rate operation part 7 outputs a change speed limit means in 
drawing. The increase-and-decrease section 1 1 of distinction which distinguishes an increase or reduction, The flow rate set pomt 
QS which operates with the signal with which this the increase-and-decrease section 1 1 of distinction detects and outputs rapid 
increase of the flow rate set point, and is not slowed down The output section 1 2 of the increase set point in a flow rate outputted 
as it is, It consists of the reduction speed reduction sections 1 3 which output the amendment flow rate set point QSt which 
operated with the signal with which the increase-and-decrease section 1 1 of distinction detects and outputs rapid decrease of the 
flow rate set point, and eased reduction speed. 

[001 3] Drawing 3 is the ultimate-lines view in which, and showing it. [ operation of the reduction speed reduction secUon in the 
example shown in drawing 2 ][**][ type ) It sets to drawing and the flow rate operation part 7 is the fuel cell output current ID. 
It is assumed that the flow rate set point QS (A-B) which detects rapid decrease and decreases rapidly from QSA to QSB was 
outputted. At this time, the reduction speed reduction section 13 is the relaxation time TD decided by speed of a control valve 2 
which can be followed in the flow rate set point QS (A-B). The amendment flow rate set point QSt which falls at the reduction 
speed which **(ed) is outputted. The valve-control section 6 which received this is the original fuel flow QF detected with the 
flowmeter. Since the opening of the control bulb 2 is controlled to follow the amendment flow rate set point QSt of original fuel 
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Original fuel flow QF Undershoot is eliminated, the lack-of-gasoline state of the fuel cell 4 resulting from this is avoided, and bad 
influences, such as generating of the degradation phenomenon of an electrode catalyst particle making it big and rough and a fall 
of the life property of a fuel cell, are eliminated. 

[0014] Drawing 4 is the flow chart showing the example from which invention according to claim 2 differs, and has shown the 
case where a change speed limit means is constituted as a data-processing circuit to the example. The flow rate set point QS 
which the flow rate operation part 7 outputs at Step 21 in drawing When not pointing to rapid decrease of a flow fate, it is the 
flow rate set point QS by Step 22: The equal amendment flow rate set point QSt which is not slowed down is outputted. Flow rate 
set point QS When rapid decrease of a flow rate is directed, a timer starts a count at Step 23, and they are the reduction speed QS 
(A-B)ATD at Step 25. The amendment flow rate set point QSt which decreases is outputted, and they are QSt>-QSB or timer 
<=TD. The amendment flow rate set point QSt is updated until it reaches conditions. 

[0015] . . ... 

[Effect of the Invention] When the flow rate set point which the flow rate operation part of original fuel outputs decreased rapidly 
as mentioned above, this invention was constituted so that a change speed limit means to ease and output the reduction speed 
might be established. Consequently, since the lack-of-gasoline state which the undershoot of the original fuel flow which became 
a problem with the conventional original fuel-flow control unit is eliminated, originates in this undershoot, and is generated in a 
fuel cell is avoided, the fuel cell power plant equipped with the original fuel-flow control unit which can eliminate the fall of the 
power generation performance which originates in a lack-of-gasoline state and is produced in a fuel cell, or a life property can be 
offered. 
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